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(57) [Abstract] 

[Problems to be Solved by the Invention] 

hydrolysis it is difficult to do even with when it is placed 
under the high humidity condition, offer flame-resistant 
polycarbonate resin composition to which moisture resistance 
is improved, is superior in transparency* impact resistance* 
heat resistance* thermal stability etc. 

[Means to Solve the Problems] 

straight chain aromatic polycarbonate resin 0-80 weight% 
and structural viscosity exponential N in total amount 100 
parts by weight of aromatic polycarbonate resin 100-20 
weight% of 1.2 or more, combining organopolysiloxane 
0.1-15 parts by weight* and organic metal sulfonate salt 
0.01-5 parts by weight respectively, in flame-resistant 
polycarbonate resin composition which becomes, 
aforementioned organopolysiloxane, weight average 
molecular weight with 400 - 1500, to have phenyl group in 
molecule asnecessary substituent, at same time, content of 
organo oxy group is under 5 weight%, it makes feature, the 
flame-resistant polycarbonate resin composition,, 

[Effect(s)] 

Above-mentioned problem is solved. 



[Claim(s)] 
[Claim 1] 

In total amount 100 parts by weight of substrate resin where 
consists of with straight chain aromatic polycarbonate resin 
0-80 weight% and structural viscosity exponential N aromatic 
polycarbonate resin 100-20 weight% of 1.2 or 
more,combining organopolysiloxane 0.1-15 parts by weight* 
and organic metal sulfonate salt 0.01-5 parts by weight 
respectively, in flame-resistant polycarbonate resin 
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mtttJististf*) yp+t>^, mmw-fyft* 

gA< 400-1500 X\ft**lZ&mW&&tLX 
yji-Jim^L. fro. t^*Vt+vS(D^ 

[Sf#«2] 

^Tfi*<s 16,000-30,000 -efcft. n*5 i rcta 

[»**3] 

*J6*!ittmttN A< 1.2 Ja±©3?SflS#U*-# 

16,000-100,000 T?&*. tt*« 1 *fclifl|** 

30-70 m*%T?&6, itsjtia i 

Si*fttf 3-6 <@© 2 «fc«ki;/*fcl4 3 

#*-MBIIB«rttoo 

UK** 6] 

^-;u*V/-KUva^>^\^^lc si-OH * 

£t<7)-efc*K If #IS 1 fcl*Ltt*JE 5 ©(,vf 
7] 



Specification 
[0001] 



composition which becomes, aforementioned 
organopolysiloxane, weight average molecular weight with 
400- 1 500, to have phenyl group in molecule as necessary 
substituent, at thesame time, content of organo oxy group is 
under 5 weight%, it makes feature, the flame-resistant 
polycarbonate resin composition Q 

[Claim 2] 

flame-resistant polycarbonate resin composition where 
viscosity average molecular weight of straight chain aromatic 
polycarbonate resin is, 16,000 -30,000 states in Claim 1 

[Claim 3] 

flame-resistant polycarbonate resin composition 0 where 
structural viscosity exponential N is, respective viscosity 
average molecular weight of aromatic polycarbonate resin of 
1.2 or more, 16,000 - 100,000 states in Claim 1 or Claim 2 

[Claim 4] 

organopolysiloxane, through all organic group, and oxygen 
atom of organo oxy group which areconnected to silicon 
atom, ratio of phenyl group which is occupied in the total 
weight of all substituted basis which includes organic group 
which is connectedto silicon atom is 30 - 70 weight%, 
flame-resistant polycarbonate resin composition which is 
stated in any Claim of Claim 1 through Claim 3 

[Claim 5] 

Remains organo oxy group of organopolysiloxane, carbon 
number is alkoxy group of secondary and/or terniery 3 - 
6, flame-resistant polycarbonate resin composition which is 
stated in any Claim of Claim 1 through Claim 4 

[Claim 6] 

organopolysiloxane, is something which contains hydroxy 
group as Si- OH group in rangeof 2 wt% or less in molecule, 
flame-resistant polycarbonate resin composition which is 
stated in the any Claim of Claim 1 through Claim 5 

[Claim 7] 

organic metal sulfonate salt, is perfluoroalkane-metal 
sulfonate salt, flame-resistant polycarbonate resin 
composition c which is stated in the any Claim of Claim 1 
through Claim 6 



[Description of the Invention] 
[0001] 
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[0002] 

[ft*<Dftffr] 



[0003] 
[0004] 

XJU*>I*7JU*'J(±S)*BI££. SmScirL 
t-***5/P**>i:*E^Lfclt«ttlBJiK* 

A<fi*£*lTl**(ftft» 2719486 P-'* 



[Technological Field of Invention] 

this invention regards flame-resistant polycarbonate resin 
composition. 

Furthermore details are difficult to do hydrolysis even with 
when the molded article from this flame resistant resin 
composition is placed under high humidity condition, 
hydrolysis resistance (moisture resistance ) isimproved, 
furthermore regards flame-resistant polycarbonate resin 
composition where drip prevention characteristicwhen 
burning is improved. 

[0002] 

[Prior Art] 

Is utilized widely as material for parts manufacture 
polycarbonate resin has had the mechanical property which is 
superior, regarding other industry field including the 
automobile field* OAequipment field* electrical and 
electronics fields. 

On one hand, OAequipment* household appliance product 
or other application resin composition which multiple flame 
retardanU flame retardation is done is developedin order in 
center, demand of flame retardation is strong to synthetic 
resin material , as material for parts manufacture to answer to 
these demands and is proposed. 

[0003] 

flame retardation to do polycarbonate resin, until recently, 
compound which contains halogen mainly was used. 

As for compound which contains halogen, thermal stability of 
resin composition which combines this it decreases, screw 
and besides there is a or other deficiency which corrodes, 
recently, there is a environmental contamination or other 
problem, for example phosphate ester-based compound* or 
the flame-resistant composition which jointly uses phosphate 
ester-based compound and phenol type stabilizer has been 
proposedbecause mold etc of molding machine with reduced 
amount of compound whichcontains halogen as objective. 

But, there was a deficiency that impact resistance and thermal 
stability decrease regardingsuch flame-resistant polycarbonate 
resin composition. 

[0004] 

Combining compound which does not contain halogen in 
substrate resin, the flame-resistant composition which 
combines organic siloxane which possesses alkoxy group* 
vinyl group and phenyl group as perfluoroalkylsulfonic acid 
alkali (earth ) metal salt and substituent is proposed to 
polycarbonate resin of the for example substrate resin, as 
technology which flame retardation it does, (Patent No. 
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lniA>~Cl v i>o 
[0005] 

ffe^> ftffl* 10-139964 *H>$8lCli. £ff 9$ 

fSMTSSH^tf 1 75-27 75<DKffl<Z)v'J 
3->»IB*»»lLfc»Ktt»IIB«l«1»*<IB 

c©fi]ff*i=E*a)ltKi!fe»»l§j«*T?ii, 

-So 

ttTI=«tl*fc**l=* §^lci»;gLrSBJ1±S 
*ttl=*fc5(Hfflttl=*S)H^IHIH2b<&<6. 



[0006] 

LJtLV H»*#*tt(»Stt)©*a;3F;hfcii 

<t O 

<t o 

[0007] 



2719486 disclosure reference). 

As for invention which is stated in this publication , to 
substrate resin the flame resistance is improved eye theory is 
is organic siloxane which contains vinyl group as substituent 
is combined with . 

But with this resin composition, as for detailed structure of 
organic siloxane which is usedwithout being stated, in 
addition, fully you cannot call improvement effect of moisture 
resistance of resin composition which is acquired. 

[0005] 

In nonsilicone resin which possesses aromatic ring, flame 
resistant resin composition where the weight average 
molecular weight which functions as flame retardant adds 
silicone resin of range 10,000 -270,000 is stated in others 
Japan Unexamined Patent Publication Hei 10-139964 
disclosure . 

With flame resistant resin composition which is stated in this 
publication , as for flame resistance of the nonsilicone resin 
which possesses aromatic ring which is a substrate resin it is 
improved,but because molecular weight of silicone resin 
which is combined is high, when the silicone resin where this 
molecular weight is high is combined to polycarbonate resin, 
there is a deficiency that polycarbonate resin itself originally 
impairs transparency which it has. 

In addition, when content of alkoxy group of silicone resin 
which possesses alkoxy group is high, when flame resistant 
resin composition or molded article which is acquired 
fromnow on is put under high humidity condition, absorbed 
moisture doing easily, greatly itimpairs transparency, (It is 
inferior to moisture resistance. ) with there is a problem which 
is said. 

[0006] 

[Problems to be Solved by the Invention] 

objective of this invention is as follows. 

hydrolysis it is difficult to do even with when it is placed 
underl.high humidity condition, offer flame-resistant 
polycarbonate resin composition where hydrolysis resistance 
(moisture resistance ) is improved. 

Offer flame-resistant polycarbonate resin composition which 
is superior in 2. impact resi stance * heat resistance * thermal 
stability etc. 

Decreasing amount used of compound which includes 
3. halogen if possible,offer flame-resistant polycarbonate resin 
composition which problem of molding machine screw and 
mold or other corrosion the greatly is improved. 

[0007] 
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mtttmm i )ii-tf*-hmK o-so mm% 

t % fllttffttttttt N A< 1.2 ia±0)* «feK'JA 

*-mmb 100-20 mmxtMnz&#m 
mosttm ioo assi5ic^;u^V7K'jvp+ 

0.1-15 SMSIk fc<fctf^«;*ju*>tt* 

JIJ& 0.01-5 «*»S*tL^*LE*LTft*« 
ti< 400-1500 T\ tt^lC&SMB&SirLT^x 

-;US£*IU fro, *;u*V;t-*vScD^*r 

[0008] 

KIT, **0J^P$ffllc|ji0J-r^ o 
Cil=J:-3TllJft*tl. #ttLTl*T*<fclMlftW 

as(xxx;uxsia)&ifffltt*aiCcfcoT«ii 



*&iw.jsma-e*fiKa> oh ss^aasLT 

[0009] 

*»K2?tKP*S/<b**iLTI*. 2,2-tfX(4- 

tKp+>7i-;i/)^p/<>(=ex7iy-^ 

A), xhv^l/tf TSPjlJ— )\, A. tfX(4-tKP 

;uA-efc&o 

[0010] 

&IC|±. -ffi(D*ff«?tKP^rS/<b*«BSffll^ 



[Means to Solve the Problems] 

In order to solve above-mentioned problem, with this 
invention, in the total amount 100 parts by weight of substrate 
resin where consists of with straight chain aromatic 
polycarbonate resin 0-80 weight% and structural viscosity 
exponential N aromatic polycarbonate resin 100-20 weight% 
of 1.2 or more, combining the organopolysiloxane 0.1-15 
parts by weights and organic metal sulfonate salt 0.01-5 
parts by weight respectively, in flame-resistant polycarbonate 
resin composition which becomes, aforementioned 
organopolysiloxane, weight average molecular weight with 
400 - 1500, It possesses phenyl group in molecule as 
necessary substituent, at thesame time, content of organo oxy 
group is under 5 weight%, it makesfeature, flame-resistant 
polycarbonate resin composition is offered. 

[0008] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

It is a thermoplastic aromatic polycarbonate polymer or 
copolymer where aromatic polycarbonate resin in this 
invention beingsomething which forms substrate resin of 
flame-resistant polycarbonate resin composition, is produced 
aromatic hydroxy compound orthis and polyhydroxy 
compound of trace, it reacts with diester of phosgene or 
carbon dioxide by , is possible to have diverged. 

manufacturing method of this resin is not something which 
especially is limited,phosgene method (interfacial 
polymerization method ), or, it can produce with melt method 
(transesterification method ) or other prior art method . 

Furthermore, adjusting OH group quantity of end group with 
melt method,it is good even with aromatic polycarbonate 
resin which is produced. 

[0009] 

As aromatic dihydroxy chemical compound, 2 and 2 -bis (4 
-hydroxyphenyl ) propane (=bisphenol A ), the tetramethyl 
bisphenol As bis (4 -hydroxyphenyl ) you can list 
-P-diisopropyl benzene* hydroquinones resorcinoL 4, 4- 
di hydroxy biphenyl etc. 

Fact that especially it is desirable even among these is the 
bisphenol A. 

[0010] 

molecular weight of aromatic polycarbonate resin is adjusted, 
if aromatic hydroxy compound of monovalent shouldhave 
been used, m- and p- methyl phenoK m- and p- propyl 
phenol > p- 1- butylphenoL and p- long chain alkyl 
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[0011] 

its 2,2— t*X(4-tKP+*>7xZi;U)^'P/^> 
2,2-t*X(4-tKa+->7i-;U)^P/^<tffi<»^ 



i fflja±e^u=<b^ft» feck 

[0012] 

25 deg CTf*S**lfc»att*«ky«»Lfc«!i 
S^tt^SA^ 16,000-30,000 <7)ftffl(Dt0> 
» S T? & l J » * T* 1 1* 1= » fi L <0 I* 
18,000-26,000 ffiiiotrot'fe^. 

ttttftft N I*. » £L<I* 1.1 JJITT?**. 
[0013] 



*fi»i£fMfcN*< 1.2 ia±«>*» 

—259687, ftBfW 8-245782 IwfBU&hTl** 
[0014] 

CMf*mj&*. <b*#a>fc»Ob*P5?-, 

K 15-16 H)l=C*©*(1.15)fc«J:t;a(1.17)J: 
*B«ififtlLT» tt*(1-N)/N JS«fctf N 

-So 



substituted phenol etc can list. 



[0011] 

As for being desirable as aromatic polycarbonate resin, 2 and 
2 -bis polycarbonate resin * which isinduced from (4 
-hydroxyphenyl ) propane or 2 and 2 -bis you can list 
polycarbonate copolymer which is induced from (4 
-hydroxyphenyl ) propane and other aromatic dihydroxy 
chemicalcompound. 

aromatic polycarbonate resin is good even with blend of 
polymer and/or copolymer of 2 kinds or more where starting 
material component differs. 

With objective which furthermore raises flame resistance, in 
theaforementioned aromatic dihydroxy chemical compound, 
sulfonic acid tetraalkyl phosphonium one or more 
copolymerizes polymer or oligomer which possesses 
compound* and/or v siloxane structure whichis connected, 
but it is possible. 

[0012] 

viscosity average molecular weight which is converted, those 
of range of 16,000 - 30,000 beingideal from solution viscosity 
to which molecular weight of straight chain aromatic 
polycarbonate resin used methylene chloride was measured 
with temperature 25 deg C as solvent, fact thatespecially it is 
desirable even among them is something of range 18,000 - 
26,000. 

structural viscosity exponential N of this straight chain 
aromatic polycarbonate resin is preferably 1 . 1 or less. 

[0013] 

substrate resin of flame-resistant polycarbonate resin 
composition is formed, structural viscosity exponential N you 
canlist branched aromatic polycarbonate resin as aromatic 
polycarbonate resin of 1.2 or more, as stated in the Japan 
Unexamined Patent Publication Hei 8— 259687 * Japan 
Unexamined Patent Publication Hei 8—245782, with melt 
method (transesterification method ), structural viscosity 
exponent is high without adding the branching agent by 
selecting condition or manufacturing condition of catalyst,, 
aromatic polycarbonate resin which is superior in hydrolytic 
stability can be acquired. 

[0014] 

Regarding to this invention, "structural viscosity exponential 
N " with, formula which is stated in the literature (Ono 
wooden Shigeharu work, rheology* 15 th~16 page for 
chemistry person) (1. 15) and formula (1.17) from it 
eliminates stress;si, from the mathematical formula between 2 
points of predetermined;ga it advances straight 



^1/\/<imI« r mm j*. j-i s% ****** 1% 1 , 



/1 XT \ /XT 1 XT 
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H^|C X r=12.16 sec" 1 fc<fctf r =24.32sec' X*0) 



[0015] 
[»13 

D=7=aaN 



(1. 15) 



closelyresembles, seeks slope (1 -N ) /N and N. 

Concerning slope, evaluation it is possible in low plug 
steplimits where viscosity behavior differs largely. 

In association, N value can be decided from the;et with 
the;ga= 12.16 s" 1 and the;ga = 24.32 s"\ 

[0015] 

[Mathematical Formula 1] 



[0016] 
[ft 2] 

a=a/D=a/7 



(1. 17) 



[0016] 

[Mathematical Formula 2] 



[0017] 
[ft 3] 

T = a ?7 N 



[0017] 

[Mathematical Formula 3] 



[0018] 
[ft 4] 

»- (1/a) 1/N r (1 - N)/ * 



[0018] 

[Mathematical Formula 4] 



[0019] 
[ft 5] 

Log>?= (1-N) /NLog7 + C 



[0019] 

[Mathematical Formula 5] 



[0020] 

(±E©ttSCl:: fcl*T* N fiftttttttftft* a I* 

s*. 77 a i*5iAMt©*6s, n imm% 

tiWMT -So ) 

[0021] 

<i fe\ «fiftt±mft n a< 1 2 a±a>*«iKu 

fc^ttO^ttMHtLTI*. 7PP^v>. 4,6- 
v^;U.2,4,6-h , J(4-tKP^rV^x-;U)^N^7 L 
>-2,4,6-v^^;i/-2,4,6-h l J(4-tKP^rV^x- 



[0020] 

(In above-mentioned mathematical formula, as for N 
structural viscosity exponent, as for a as for constants ;et a as 
for viscosity % ;et of apparent viscosity is meant respectively. ) 

[0021] 

Furthermore, structural viscosity exponential N aromatic 
polycarbonate resin of 1 .2 or more, with melt method 
production %> can also use branching agent occasion. 

Furthermore replacing to portion of for example 
aforementioned aromatic dihydroxy chemical compound 
according to need, it can also use compound whichyou list 
next. 

As embodiment of compound, phloroglucinoU 
4,6-dimethyl-2,4,6-tri (4 -hydroxyphenyl ) heptene-2* 
4,6-dimethyl-2,4,6-tri (4 -hydroxyphenyl ) heptane^ 
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;U)^^>,2,6-v>^;U-2,4,6-h'J(4-tKP+V 
7x-;U^^x>-3. l,3,5-MJ(4-LKP*v7x 
— ;U)^<>-tf>. l,l f l-MJ(4-fcKP*$/7x^;U) 

fcli, 3,3-ex(4-tKP^vTU-;U)^v-r> 

T>e^xy-;u. 5,7-v^p;u-r-«tT>ex^ 
x/-;k 5-^p A*f -9"^>ex^xy-^^<t^< 

^lfbtl^o-?-0{£fflMli 0.01-10 ^U%(7)K 

HT?*y*ftl3»*uvDi* 0.1-2 ^;u%<7)ft 

[0022] 

*xy>3*(#iBtt)lcJ3l^rtiBHilc, M25f 

[0023] 

ttfittttttft n i .2 ia±©*s«i7K'j 

tt£LTffli\ SJf 25 deg c ^3H6**ifc;g* 

16,000-100,000 0ffiH<Dt0#jfrifiT?&y. 4> 

T?t^icifsu^a)i4 18,000-30,000 oftmo 

[0024] 

bmm o-8o s«%t,«ij6«iitma n t< 1.2 

JJl±©*S«l7KU*-**-httHIB 20-100 a 

[0025] 



2.6- dimethyl-2,4,6-tri (4 -hydroxyphenyl heptene-3* 1,3,5-tri 
polyhydroxy compounds which is shown with (4 
-hydroxyphenyl ) benzene % 1,1, 1- tri (4 -hydroxyphenyl ) 
ethane etc or, 3and 3 -bis (4 -hydroxy aryl ) oxy indole 
(=isatin bisphenol ), you can list 5 -chloro isatin bisphenok 

5.7- dichlor isatin bisphenoU 5-bromo isatin bisphenol etc. As 
for amount used in range of 0.01 - 10 mole %, as for 
especially beingdesirable it is a range of 0.1 - 2 mole %. ) 



[0022] 

In same way, replacing to portion of aforementioned aromatic 
dihydroxy chemical compound regarding phosgene method 
(Boundary method), it can acquire branched aromatic 
polycarbonate resin by using compound which you list on 
description above. 

[0023] 

viscosity average molecular weight which is converted, those 
of range of 16,000 - 100,000 beingideal from solution 
viscosity to which structural viscosity exponential N as for the 
molecular weight of aromatic polycarbonate resin of 1 .2 or 
more, used methylene chloride was measured with the 
temperature 25 deg C as solvent, fact that especially it is 
desirable evenamong them is something of range 1 8,000 - 
30,000. 

[0024] 

As for substrate resin of flame-resistant polycarbonate resin 
composition which relates to this invention, consists ofwith 
straight chain aromatic polycarbonate resin 0-80 weight% 
and structural viscosity exponential N the aromatic 
polycarbonate resin 20-100 weight% of 1 .2 or more. 

Furthermore, when impact resistance * flow property etc of 
resin composition is considered, it isdesirable to combine 
aromatic polycarbonate resin where structural viscosity 
exponential N ishigh. 

[0025] 

flame-resistant polycarbonate resin composition which relates 
to this invention becomes, in aromatic polycarbonate resin of 
theabove-mentioned substrate resin, organopolysiloxane of 
specific structure being combined. 

organopolysiloxane of specific structure uses those which 
contain phenyl group asnecessary substituent in molecule. 

Furthermore, it is possible to contain anything except phenyl 
group as substituent. 
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[0026] 

±IB(D^-;u*V7KUvP4-y->i*.GPC j&fcj: 

oTaHELfeMTSa**** 400-1500 (Dffi 

*)\,i5;misu*v^oft*m.tf 400 

1500 £j®*£<t. m&m^<Dft$i&t)<*&t 



*?£l<i* 4oo-i4oo r*fey. cty»*L<i* 

500-1300 X*foZ>o 
[0027] 

(7) 30-70 fiM%cDeffl<t^^cfc5lcii 
#>6?x:i;ug<7)S]£A< 30 fiM%*iiST*fo£ 



[0028] 



As for phenyl group as substituent of organopolysiloxane, 
compatibility of organopolysiloxane and aromatic 
polycarbonate resin improving, at same time, in order flame 
resistance of resin composition to improve, it functions. 

[0026] 

Above-mentioned organopolysiloxane does weight average 
molecular weight which was measured with the GPC method 
chooses from those of range 400 - 1500. 

When molecular weight of organopolysiloxane is under 400, 
content of low molecular weight substance becoming many, 
when polycarbonate resin and melting and mixing of substrate 
resin doing, the component which volatilization is done 
becomes many in outside the system, flame retarding effect 
isnot shown and is not desirable and, when other molecular 
weight exceeds 1500, the dispersibility to substrate resin 
becoming defect, As finally transparency* impact strength of 
molded article which is acquired from flame resistant resin 
composition which is acquired decreases, surface migration 
behavior when burning becoming bad, thecombustion effect 
which is expected is not shown and is not desirable. 

weight average molecular weight of organopolysiloxane, with 
preferably 400-1400 , is more preferably 500-1300. 

[0027] 

organopolysiloxane, through all organic group* and oxygen 
atom of organo oxy group which areconnected to silicon 
atom, in order ratio of phenyl group which is occupiedin total 
weight of all substituted basis which includes organic group 
which isconnected to silicon atom, to become range of 30 - 70 
weight%, it isdesirable to choose. 

When ratio of phenyl group which is occupied in all 
substituted basis in organopolysiloxane molecule is under 30 
weight%, finally flame retarding effect of flame resistant resin 
composition which is acquiredis not shown in fully, 
furthermore compatibility of aromatic polycarbonate resin of 
the substrate resin decreases becomes nonuniform dispersion, 
external appearance of molded article which isacquired from 
this flame resistant resin composition (transparency ), 
becomes cause where impact resistance etcdecreases. 

When ratio of phenyl group which is occupied in other* all 
substituted basis exceeds 70 weight%, compatibility of 
aromatic polycarbonate resin of substrate resin becoming too 
high, the surface migration behavior when burning is bad or, 
in this case flame retarding effect decreases. 

[0028] 

As for organopolysiloxane, furthermore content of alkoxy 
group which is occupiedin molecule those under 5 weight% is 
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d o * ) u 1i; t° ' ) v p * +>■ > * T ) u =i •> S 
ti frt> % h ft & fifc Jfc p°p £ ;*! Jt & ft- T I c S I \ 

f 3 7 ; U p * -> & 0) S £ '> ft < t -S) d <t I c J: o 
fiJt^p Q n 0)It;i14£*i|'II-(pl±*-ti--i>C<i:A<prfie 

[0029] 

"efcy> ililt&te^t' -SCtfrb^OO deg C 

ftit^tt* 0, j*-^-Hmflijaff^p o pSitffl<7) 

-fV^PTK^rvS. 2-?MrvS, tert- 

Rzti$>mmm< 3-6 {iro 2 ts&wztz 

[0030] 

l=*t? Si-OH &tLT<D*M&(D-£%mtf 2 
;§ii4;I£-f Si-OH &r£\-Q0)$&-£%.fc 

•s it « it m m n& m % ts * 1/ js » 0 a o o m m tt , 

iffi»fTtt*<B<ftoTli«tefc«T-r 

[003 l] 



desirable. 

alkoxy group in this organopolysiloxane is something which 
shows effect whichholds down drip when burning, but when 
other % flame resistant resin composition or molded article 
which is acquired from now on is put under high humidity 
condition, absorbed moisture moisture and hydrolysis reaction 
doing, forming alcohol, being inferior to the moisture 
resistance , there is a concern which impairs transparency of 
molded article. 

Therefore, from viewpoint, moisture resistance, it decreases 
quantity of the alkoxy group which contributes to 
above-mentioned hydrolysis reaction with alkoxy 
group-containing quantity in molecule of organopolysiloxane 
as under 5 weight%, molded article which flame resistant 
resin composition or moisture resistance of molded article 
which is acquired from now on the greatly improves with , 
possible being, is superior in transparency can be acquired. 

[0029] 

In addition, this way phenyl group is contained in molecule, is 
the organopolysiloxane under 5 weight%, essential with those 
of unreactive, from factthat it possesses high heat resistance, 
regarding temperature range of 300 deg C or lessbecause for 
most part structure it does not change, can designate alkoxy 
group-containing quantity as starting material resin of flame 
resistance polycarbonate resin formation item production 
where reuse (recycle ) is possible. 

As for alkoxy group, from reactivity and viewpoint of flame 
resistance, it isdesirable for carbon number which is selected 
from isopropoxy group* 2- butoxy group* t- butoxy group % 
cyclohexyloxy group etc to be the alkoxy group of 
secondary* and/or* terniery 3-6. 

[0030] 

Furthermore, as for organopolysiloxane, content of hydroxy 
group as Si- OH group which is included in molecule those of 
2 wt% or less is desirable. 

As this, when content of hydroxy group which is included in 
molecule exceeds 2 wt%, when polycarbonate resin and 
melting and mixing of substrate doing, the condensation 
reaction between Si- OH group is easy to happen, 
organopolysiloxane does molecular weight 
raising,dispersibility becomes defect, finally becomes cause 
of transparency v impact strength decrease of flame resistant 
resin composition and molded article which are acquired, 
surface migration behavior when burning becoming bad, 
because also flame resistance decreases. 

[003 1] 

It can produce organopolysiloxane which is made essential 
ingredient with this invention,easily with method which is 



Page 12 Paterra Instant MT Machine Translation 



JP2001026704A 



2001-1-30 



aj#llg*4ct^6ii£l::[i* laHlcBWi-r** 

[0032] 

1. 7;u3*S/»(D«Sfc£«fc<«/#^ § 

[0033] 

NMR iCckoTilJtf SCtA^^o 



»**fc£t? Si-OH *<tl/CCD7KB£»CD^r 
*(fi*%)l±. 7»J^i£lcftoT* Rfr^§<7)^- 

[0034] 

100 fiMSfldftLT* ±IB^;U*VtKiJ 

0.1-15 MttoasH-ee^-*-*. 



0.1 



*it«tt»iiSffli«!*©it«aiiiA<^+»-ea5 

6L* 15 U«$ja^«$li.HtMSS!i%a)lRl 



known from until recently. 

Following to molecular structure and molecular weight of 
organopolysiloxane which is made the namely, objective, in 
organo chlorosilanes which possesses phenyl group it can 
produce organopolysiloxane which contains phenyl group 
organic solvent* by-production which after reacting, 
according to need itadds appropriate alcohol and water it 
removes hydrochloric acid and low boiling fraction which 
itdoes due to . 

In addition, when alkoxy silane which possesses phenyl group 
is designated as starting material, following to molecular 
weight of organopolysiloxane which is made objective in 
same way, adding water of predetermined amount, produces 
with the method which advances hydrolysis reaction to be 
possible, in this case,you can use hydrochloric acid* acetic 
acid or other acid catalyst or ammonia* sodium hydroxide or 
other basic catalyst. 

[0032] 

In addition, in this case, using various silylation, capping it 
does the Si- OH group which as it decreases, forms content of 
residual alkoxy group it isdesirable , it can produce 
organopolysiloxane in same way it removes alcohol or other 
impurity which by-production it does with . 

In which, types and content and molecular weight of content* 
alkoxy group of the phenyl group choose types and amount 
used of each starting material, you can adjusteasily with . 

[0033] 

It can measure phenyl group* alkoxy group as substituent 
which is included in molecule of organopolysiloxane etc, with 
nmr . 

Following to linear method, methane gas which reacting 
with methyl Grignard reagent,forms organopolysiloxane of 
predetermined amount quantification it does content 
(weight% ) of the hydroxy group as Si- OH group which is 
included in molecule, it can measure dueto . 

[0034] 

flame-resistant polycarbonate resin composition which relates 
to this invention combines above-mentioned 
organopolysiloxane in range of 0.1 - 15 parts by weight 
vis-a-vis aromatic polycarbonate resin 1 00 parts by weight of 
substrate resin. • 

compounded amount under 0.1 weight sections finally flame 
retarding effect of flame resistant resin composition which is 
acquired is insufficient when and, it exceeds 15 parts by 
weight, not onlynot being able to see improvement of flame 
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0.2-10 assBT'&y, j:y5?*L<i* 0.3-5 mm. 

g|5-efci)o 

[0035] 

**WI=«*ltJBtt7K l J*-7|?*-H»liBI§* 

•Oo 

lf&*i*. 

*MJ^A» MT^A. rt'J^A, ;Ut? i?-}A, -tr 

v-^A, ^'J'J^A.^r^v^A.^Uv^ 
A. XhP^^Afc^tfM'U^A&^A^If 6 

ft •So 

[0036] 

&<D7^*iM£JS£. /<-7^tn7Ji/*>-7, 

+-(?*#*UHDId\ 0t*2&A< 1-8 m<D'*-7 

&M&s Btm$Ltf 1-8 M(D/^-yjitu7ji± 

[0037] 

rii , z 1 ?— P^>-X;U/1C/^* 

*Qx$>-x;u7tx>a£ % ^u^p^p/^- 

x;u*>B£, /^-^;u^p^^>-x;U7fx>K> 
/^-?;u*p^*ti->-x;U7tc/8£* /i-z>)i>* 



retarding effect, because impact strength or other mechanical 
property decreases greatly, it is not desirable. 

compounded amount of organopolysiloxane, with preferably 
0.2-10 parts by weight , is more preferably 0.3-5 parts by 
weight. 

[0035] 

flame-resistant polycarbonate resin composition which relates 
to this invention, furthermore, combines organic metal 
sulfonate salt. 

As organic metal sulfonate salt, you can list aliphatic metal 
sulfonate salt and aromatic metal sulfonate salt etc. 



As metal of organic metal sulfonate salt, you can list 
preferably* alkali metaL alkaline earth metal etc. 

As alkali metal and alkaline earth metal, you can list sodium* 
lithium* potassium* rubidium* cesium* beryllium* 
magnesium* calcium* strontium and barium etc. 



organic metal sulfonate salt is good even with blend of 2 
kinds or more. 

[0036] 

As organic metal sulfonate salt, you can list 
perfluoroalkane-metal sulfonate salt and aromatic sulfone 
metal sulfonate salt etc. 

Those where it is desirable even among them are 
perfluoroalkane-metal sulfonate salt of the former. 

As embodiment of perfluoroalkane-metal sulfonate salt, you 
can list alkaline earth metal salt etc of the alkali metal salt* 
perfluoroalkane-sulfonic acid of perfluoroalkane-sulfonic 
acid. 



Fact that it is desirable even among them is alkaline metal 
earth sulfonate etc where alkali metal sulfonate* carbon 
number where carbon number has perfluoroalkane basis 1 - 8 
has perfluoroalkane basis 1-8. 

[0037] 

As embodiment of perfluoroalkane-sulfonic acid, you can list 
perfluoro methane -sulfonic acid* perfluoroethane-sulfonic 
acid* perfluoro propane-sulfonic acid* perfluoro 
butane-sulfonic acid* perfluorohexane-sulfonic acid* 
perfluoroheptane-sulfonic acid* perfluorooctane-sulfonic 
acid etc. 
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[0038] 
[0039] 

Xlt. v7x^;U7.;U7tx>-3-7.;U7t>>^(D-f h'J 
^Aig, v7x^;u;UU7ft>-3-7JU;tOg£0)2l 
Y^AJ&.4-4'-v:?P^v:7x^U-7JU7tx>-3- 
X^X^^-h'J^A^, 4-4' -v^Ptv^i- 
^-X^TtC/O-X-MOO^'J^Aig, 4-^PP 
-4* --hP i>-?JL-)l*)\,fcy-3— 7JU*>8£0) 
rtVUv^A^ i/7x^.;U7.;U7ts>-3-3'-v7.;U 
*>$(DiWJ^AJ£. v7x^;ux;ut^>-3- 
3'-S?;uMv>»<©$?*U^Attfc£j&«*lf&;h. 

'So 

[0040] 



L* o.oi~5 fi*W©teH"ea*ti<D<k-f5 



h^Bi ioo 



*«XJU*>»*Rffl©E^*4< 0.01 fiSSfl 



(D^Trli 0.01-4 i 

IMDIi 0.02-3 Ml 
[0041] 



[0042] 



[0038] 

As aromatic sulfone metal sulfonate salt, you can list 
preferably* aromatic sulfone alkali metal sulfonate* 
aromatic sulfone alkaline metal earth sulfonate etc, aromatic 
sulfone alkali metal sulfonate* aromatic sulfone alkaline 
metal earth sulfonate is good evenwith polymer . 



[0039] 

As embodiment of aromatic sulfone metal sulfonate salt, you 
can list di potassium salt etc of the disodium salt* 
diphenylsulfone-3 * 3&apos;-disulfonic acid of calcium salt* 
diphenylsulfone-3 * 3&apos;-disulfonic acid of potassium 
salt* 4- chloro-4&apos;-nitro diphenylsulfone-3- sulfonic 
acid of sodium salt* 4 * 4&apos;-dibromo 
biphenyl-sulfone-3- sulfone of potassium salt* 4 * 
4&apos;-dibromo biphenyl-sulfone-3- sulfone of sodium 
salt* diphenylsulfone-3- sulfonic acid of diphenylsulfone-3- 
sulfonic acid. 



[0040] 

compounded amount of organic metal sulfonate salt we 
choose in range of 0.01 - 5 parts by weight vis-a-vis aromatic 
polycarbonate resin 100 parts by weight of substrate resin. 

When compounded amount of organic metal sulfonate salt is 
under 0.01 part by weight, when finally flame resistance of 
flame resistant resin composition which is acquired not to be a 
satisfactory, it exceedsS parts by weight, thermal stability 
decreases, none is desirable. 

Fact that as for compounded amount of organic metal 
sulfonate salt, in above-mentionedrange 0.01 - 4 parts by 
weight are desirable, especially are desirable is 0.02 -3 parts 
by weight. 

[0041] 

It can add can combine other thermoplastic resin other than 
aromatic polycarbonate resin whichforms flame retardant* 
drip preventing agent* mold release* lubricity modifier or 
other additive* glass fiber* glass flake* carbon fiber* 
potassium titanate* aluminum borate* whisker or other 
reinforcement* or substrate resin other than according to 
need* ultraviolet absorber* antioxidant* heat stabilizer or 
other stabilizer* pigment* dye* lubricant* description 
above in the flame-resistant polycarbonate resin composition 
which relates to this invention. 

[0042] 
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> 6-6 Kt'owjTsmmm. =fA$£<b/-K'M 
abs mmut'ox^^Ma. tK'jx 

te<75&pT3s1±$l]g<D$l]g<Z>8B£mi*. SUM 

0) 40 M%J2TF» «fey» £L<I* 30 Ss%JilT 
[0043] 

til*, *<Z>±Jifc#£fc&l£{W8flgf*/\ny>£ 
J&#t/\P^>££tMb£^£f£*'>fc<?-<§> 

c:©«fc5fc/\py:/££tMt£*B£ttail>>&:<L 
*/\py>o<b^*tLfcli«tt»IIB« 

[0044] 

(i)afc(*ttBa>*#j£jK'./a-#*-h»K» * 

; U tK ■ J v P * -9" > fc J: X ) U * > H £ fl| 
[0045] 



• 14. i nu- /. i-i 



-la. l— «t 



You can list polybutylene terephthalate* polyethylene 
terephthalate or other polyester resin* nylon 6* nylon 6*6 
or other polyamide resin* rubber-reinforced polystyrene* 
ABS resin or other styrenic resin* polyethylene* 
polypropylene or other polyolefin resin or other thermoplastic 
resin as other thermoplastic resin which it can combine. 

compounded amount of resin of other thermoplastic resin 
finally is 40 weight % or less* more preferably 30 weight % 
or less of the flame-resistant polycarbonate resin composition 
which is acquired. 

[0043] 

As for flame-resistant polycarbonate resin composition which 
relates to this invention, as for substrate resin whichbecomes 
main component it is desirable to be a aromatic polycarbonate 
resin which does not include halogen compound which also 
each component which in addition iscombined in this 
substrate resin includes halogen it decreases to the utmost, orit 
is desirable to make compound of nonhalogen. 

It decreased compound which includes this kind of halogen to 
the utmost, asfor flame resistant resin composition which is 
made compound of nonhalogen, decrease of the thermal 
stability* impact resistance and heat resistance decreases, 
screw of molding machine and problem of problem* 
environmental contamination of corrosion of mold occurrence 
difficult and to bedisgusted is desirable. 

[0044] 

Method, as for especially restriction without of being to the 
preparation method of flame-resistant polycarbonate resin 
composition which relates to this invention predetermined 
amount measured weight doing theother additive etc 
respectively aromatic polycarbonate resin* 
organopolysiloxane and metal sulfonate salt of for example 
(1) substrate resin, furthermore according to need, it lumps 
together mixing and melt mixing doing. After melt mixing 
doing aromatic polycarbonate resin* organopolysiloxane and 
metal sulfonate salt etc of (2) substrate resin beforehand, it 
combines other additive furthermore according to need,it can 
list method etc which melt mixing is done. 

[0045] 

When manufacturing flame-resistant polycarbonate resin 
composition which relates to this invention, it does themixed 
*kneading, making use of mixer * kneader* for example 
ribbon blender* Henschel mixer* Banbury mixer* single 
screw extruder* twin screw extruder* multiple screw 
extruder* cokneader etc which is known from untilrecently it 
is possible . 

heating temperature in case of kneading changes depending 
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SteHlZ&yg.&tf^ 240-300 deg C O&fflT: 
[0046] 

Ett&!*&« ?P-)£ff2;£. #x*ttfij*» 

(7) file Jfc p°p * m & t & Z t A<"C ! £* „ 



OA ttSttB* 



a . 



nflpp 



[0047] 

BIT* **WSSitffll=J:yMI-B»l=BlWf 
**WI**fl>«t*8;l«:i*ISys KIT 

[0048] 

fcfc»*lfc«fc«fcUttlR«[=j3lvci4ttfflLfc 

(1) «»tt*»Ktf';a-#*-MM»:#'j 

-4,4-'TV^PeU7 i >v7i->l/*-7K^-hT* 
feot, ttJg^F^^fi^ 21,000 -Cfllfitttt 
fBft N A< 1.0 CDtC73(HSx>v-7U>^^ 
7.T-^xaSi,Sp Q p«:J.-t°P> S-3000. fel 

T.ntgitt pcjiisiar*). 

(2) «»*!iteft»N A< 1 .2 J^±(7)7H'J*-7H^- 
M8flg:UlT0> N-PC-1 &l*L N-PC-3 (DStitm 

i c ib m <j> & r* m m l f= t © -e & ■& ( & t . 

rN-pcji:fflSia-ri.)o 

[0049] 

(3) ^-;U*V7K'JvP^r+l->:Bf]fBLfc^-;U*V7K 

#«*tt**-*-S*;utf/*KV*>a*-*>(S-i 



1 A, 



upon types * ratioetc of raw material which forms 
flame-resistant polycarbonate resin composition, but it is 
chosen in range of240 - 300 deg C 

[0046] 

In this way, flame-resistant polycarbonate resin composition 
which relates to this invention which is acquired extrusion 
molding methods injection molding methods compression 
molding methods blow molding methods gas injection 
molding methods precision injection molding method etc, 
can produce product * part or other molded article of 
objective easily with the molding method which is known 
from until recently. 

As it is superior in thermal stability etc at time of mechanical 
strengths heat resistances moisture resistances 
formation,from fact that it is superior in non- drip property or 
other characteristics at time of surface external appearances 
flame resistances combustion of molded article, with 
automobile fields electrical and electronics fieldSs 
OAequipment fields household appliance field or other wide 
field, it canutilize molded article which it acquires, as material 
for product * parts manufacture. 

[0047] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail with 
Working Example ,but if this invention does not exceed gist, 
it is not something whichis limited as statement example 
below. 

[0048] 

Furthermore, regarding Working Example and Comparative 
Example each component which is used is asfollows. 

With (1) straight chain aromatic polycarbonate resin: poly 4, 
4- isopropylidene diphenyl carbonate , viscosity average 
molecular weight 21,000, structural viscosity exponential N 
1 .0 ones (Below Mitsubishi Engineering Plastics Corp. (DB 
69-164-9669) supplied s tradename: Iupilon S-3000s , 
"straight chain PC " with you briefly describe. ). 

It is something which is manufactured with method which (2) 
structural viscosity exponential N states in N- PC-1 below 
polycarbonate resin: of 1 .2 or more or synthesis example of 
N- PC-3, (Below, "N- PC " with you briefly describe. ). 

[0049] 

organopolysiloxane (S-l or S-5 ) which possesses various 
property which are shown in the Table 1 in accordance with 
manufacturing method of organopolysiloxane which before 
(3) organopolysiloxane: was inscribed, was synthesized. 

Furthermore, phenyl group-containing quantity in all 
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substituted basis in each organopolysiloxane (weight% )with, 
it measured alkoxy group-containing quantitative (weight% ) 
in molecule with the nmr , measured weight average 
molecular weight with GPC method . 

Furthermore, following to linear method, methane gas 
which reactingwith methyl Grignard reagent, forms 
organopolysiloxane of predetermined amount quantification it 
does the hydroxyl content (weight% ) as Si- OH group in in 
molecule, it measured due to . 

(4) organic metal sulfonate salt - l:potassium perfluorobutane 
sulfonate salt (Dainippon Ink & Chemicals Inc. (DB 
69-057-4512 ) supplied* tradename:F-l 14 ). 

[0050] 

[Table 1] 

























S-l 


66 




l 


770 


0. 2 


S-2 


52 




l 


1000 


0. 1 


S-3 


56 




2 


610 


0. 1 


S-4 


43 


* h** 


4 


1600 


0. 5 


S-5 


40 




36 


610 


0. 1 



<DT )i>^ t y^^M.(MM.%)\t NMR (Cj;o 
TaiJtUMTJSJH 5 ** GPC ;ilcJ:o-C 

SblCttT^lcfcl-M) Si-OH mtLTCMYM 

(4)*«x;MoB*HtI-i:/<-7;u:i-n?* 

HttgLi& n D q£:F-114) 0 

[0050] 

[gl] 



[0051] 

fcfc\ »&*ifclt«te*K'ja-#*-h»Kll 

(a) $**£1±tSg&:JI£A< 1.6mm 1.2mm (7) 

UL aWKDKBtflcoiN SKMSftRftSfTo 
fc. 

ul £7x1* s rvojii vo £f&£ s rv2jii V2 £ 

TV2NGJI* V2 l=*1*Lftl»Ct*-t*l^ 

(b) ffia»^jlS( deg C)M£ 6.4mm ©ft If IS 
IDiSttfflU 18.5kg/cm 2 ^ST-e0>^-;SJf 

[0052] 

(c) 7^:/bffig&|f(kg-cm/cm 2 ):JI£ 3.2mm 
T-.0.25R ©y^S«HMLf=fl5*K»)il=-3 



[0051] 

Furthermore, property evaluation concerning flame-resistant 
polycarbonate resin composition which is acquired 
issomething which was done with method which is stated 
below. 

(a ) flammability testrthickness vertical combustion test was 
done concerning test piece of the ULstandard of 1 .6 mm and 
1.2 mm. 

As for ULclass, as for "V0 " V0 passing, as for "V2 " V2 
passing, it does not pass to V2 it means "V2NG "respectively. 

flexural test piece of (b ) heat deflection temperature ( deg 
C ):thickness 6.4 mm was used, bending temperature under 
18.5 kg/cm 2 load was measured. 

[0052] 

With (c ) Izod impact strength (kg-cm/cm 2 ):thickness 3.2 
mm, impact strength was measured concerning the impact test 
piece which notch of 0.25 R shaving is done. 



(d)J$.MS)(D^— X(%):lt tB fltl&%tT'f$.MLtz Before testing with pressure cooker (Below, it makes PCT. ) 

'=■»-- — P« I ._ ha 0. % *_■ . . «. . . . - . . . 
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(rpCT fltTjtl^). 120 deg C (DSJtT* 5 B#Pb1IS 

pct &<j>m<xz<umi£s ^&(Dmm\t 

[0053] 



[N-pc-i <D£f$.]mmji*nm%T. tfx^iy 

—)V A(BPA)i:^7x-;u*— 7t?*— h(DPC)i: 

£ - ^ CD ^ J± (DPC/BP A= 1 .040) I C M £ S3 H 
Ltz^MM^^ 88.7kg/hr <J)ARX\ H¥4^ 
At^^Lr^E.M^#HmT> 140 deg C 

U W-t$)$&%mmi3< 60 #lcfc&J;5l^ Unas 



lc x IWgirLT 0.02 fiS%<7>p£$-tr>0 AtK;"§ 

320ml/hr(BPAl ^HcftLT, 1 x 10" 6 ^ 



[0054] 



1 



&HT-I4. Rltromi. ¥$>»HB#ni|jb< 60 

a^ftfrli-f-tL^tl* % 2 B£*I(220 deg C, 
lOOTorr. 160rpm), ^ 3 M^ffi(240 deg C, 
15Ton\ 130rpm), % 4 
0.5Torr, 44rpm) % 5 3 
0.5Ton\ 5rpm)£U K65£a>jEfT&ttl=K 



£t§(270 deg C, 
£t§(285 deg C» 



/mi 



[0055] 

hfl!>Mi*JKl4.50kg/hr T?ft 



concerning plate of thickness 3 mm which formed with haze 
(%):injection molding machine of (d ) molded article, 
("Before PCT " With you say), after doing5 hours tests with 
temperature of 120 deg C, ("After PCT " With you say), haze 
was measuredwith haze meter . 

moisture resistance of extent and molded article where value 
after PCT becomeslarge is inferior, it means . 

[0053] 

structural viscosity exponential N synthesis of N- PC of 1.2 
or more > 

While under [Synthesis of N- PC-1 ] nitrogen gas atmosphere, 
bisphenol A (BPA ) with continuous feed doing diphenyl 
carbonate (DPC ) inside first upright type stirred 
polymerization tank which with flow of 88.7 kg/h, through 
the starting material introduction pipe, under ambient 
pressure^ nitrogen atmosphere, controls molten mixture 
which to fixed mole ratio (DPC/BPA=1 .040 )it mixed 
adjusted in 140 deg C in order for average residence time to 
become 60 min, controlling valve open degree which is 
provided in polymer drain line of the tank bottom part, it 
maintained liquid surface level uniformly. 

In addition, when supply of above-mentioned raw material 
mixture is started,simultaneously, cesium carbonate aqueous 
solution of 0.02 wt% continuous feed was done with the flow 
of 320 ml/hr (Vis-a-vis BPA 1 mole, 1 X 10* 6 mole ) as 
catalyst. 

[0054] 

From tank bottom of first polymerization vessel continuously, 
sequential continuous feed it did polymer solution which is 
discharged, in upright type polymerization vessel of seconds 
3, 4 which i sal lotted to linear array and horizontal type 
polymerization vessel of 5 th. 

With each tank, during reaction, in order for average 
residence time to become 60 min, it controlled liquid surface 
level, in addition simultaneously, also itremoved phenol 
which by-production is done. 

polymerization condition did, respectively, second 
polymerization vessel (220 deg Cs 100 Ton's 160 rpm ), third 
polymerization vessel (240 deg C s 15 Ton\ 130 rpm ), 4 th 
polymerization vessel (270 deg Cs 0.5 Ton\ 44 rpm ), 5 th 
polymerization vessel (285 deg Cs 0.5 Ton\ 5 rpm ) with 
with advance of polymerization reaction set condition to high 
temperatures high vacuums low stirring rate. 

[0055] 

production rate of polycarbonate is 50 kg/h. 
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Kl^^fiCMv)!* 27000 -Qfoitz, 

(Dj§j^(T-th> 600ml, ijSfiTK 500mU /^MH 
>^JU*>»^iU 7g)£ 35g/hr (DSiEsTr^P 



»6*Lfc»tttt*y*-#*-h»K(N-PC-1) 

LtztZb 1.46 T'fcotco 
[0056] 

[N-PC-2 G>6j$]&XtfXSHft1MfX7x>' 
— ;U A(BPA)«tv^x-;U*-7K^— h(DPC)t 
£ — ^ 0) ^ J l/it (DPC/BP A= 1 .040) IZ ;I £ SH g 
Ltzmmm-^^ 88.7kg/hr <DSI*T», 1^*4^ 
A**^L-C#E»a*»fflaT»210 deg C 

otzw-wttiv^izmittitz^jiymg. 



lc % Mi&tLT 0.02 SM%(7)^^-bvO AtK5§ 

320ml/hr(BPAl ^E/UcfcfLT. 1 x 10" 6 ^ 



[0057] 



1 



■«<D««j:y»ai*tifc: 



«fetf» 5 <Z>«t£«ftttlc2%jllMtteL*:. 



^t&yjLS-jwgiibij-otz, 

»**fttt-ttl-f *l» 2 «#«(210 deg C. 
100Ton\ 200rpm), $ 3 M^@(240 deg C, 



15Ton\ lOOrpm), % 4 
0.5Toit , 44rpm) „ % 5 
0.5Ton\ 55rpm)£L» 



:£*§(270 deg C. 
£*f(285 deg C, 



/mi* fH] 



In this way, viscosity average molecular weight (Mv ) of 
polycarbonate resin which is acquired was 27000. 

polycarbonate resin which it acquires while it was a molten 
state, it possessed 3-stage vent, it supplied to twin screw 
extruder which possesses acidic compound injection hole in 
the viewer-proximal of vent which is closest to resin supply 
port in continuous added solution (acetone 600 mU pure 
water 500 mK butyl p-toluene sulfonate 7g ) of acidic 
compound with flow of 35 g/hr and volatiles removal after 
doing, pelletizing it did. 

When structural viscosity exponential N of branched 
polycarbonate resin (N- PC-1 ) which it acquires,was 
measured with aforementioned evaluation method 1.46 was. 

[0056] 

While under [Synthesis of N- PC-2 ] nitrogen gas atmosphere, 
bisphenol A (BPA ) with continuous feed doing diphenyl 
carbonate (DPC ) inside first upright type stirred 
polymerization tank which with flow of 88.7 kg/h, through 
the starting material introduction pipe, under ambient 
pressure* nitrogen atmosphere, controls molten mixture 
which to fixed mole ratio (DPC/BPA=1 .040 )it mixed 
adjusted in 210 deg C in order for average residence time to 
become 60 min, controlling valve open degree which is 
provided in polymer drain line of the tank bottom part, it 
maintained liquid surface level uniformly. 

In addition, when supply of above-mentioned raw material 
mixture is started,simultaneously, cesium carbonate aqueous 
solution of 0.02 wt% continuous feed was done with the flow 
of 320 ml/hr (Vis-a-vis BPA 1 mole, 1 X 10" 6 mole ) as 
catalyst. 

[0057] 

From tank bottom of first polymerization vessel continuously, 
sequential continuous feed it did polymer solution which is 
discharged, in upright type polymerization vessel of seconds 
3, 4 which isallotted to linear array and horizontal type 
polymerization vessel of 5 th. 

With each tank, during reaction, in order for average 
residence time to become 60 min, it controlled liquid surface 
level, in addition simultaneously, also itremoved phenol 
which by-production is done. 

polymerization condition did, respective second 
polymerization vessel (210 deg C* 100 Torr* 200 rpm ), third 
polymerization vessel (240 deg C* 15 Torr* 100 rpm ), 4 th 
polymerization vessel (270 deg C* 0.5 Ton\ 44 rpm ), 5 th 
polymerization vessel (285 deg C, 0.5 Ton\ 55 rpm ) with 
with advance of polymerization reaction set condition to high 
temperature* high vacuum s low stirring rate. 
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[0058] 

7K'J*-7K^-h(7)glitiiJt[i,50kg/hr T'fc 
l±. 22500 "Cfcofco 

Lfc a«lcttl6L. iE«iftl::ift1£{b£fe 

0^i$(T-bh> 600ml. $$7k 500ml. /^M/X 

>x;U/h>K^;u 7 g )£ 35g/hr ©sta-cain 

»&*lfc»tttt#'J*-#*-Hir*(N.PC-2) 

LfctCS 1.28-efcofco 
[0059] 

[n-pc-3 ©*ja]«#*ft#ai£s»iz 

BPA250Kg. W&mtLT l,l,l-h'JX(4-t KP* 

V^x-;U)-X^> 1.678kg. Attlb-J-MJ^jMc 
1220 ^HUfccfctfttHb/^U:/ 550 'Jyh 

;u,ift^>7k 450 'j^h;u*-ttt-PtLttaA/ 

tZo 

RI&S»fl&t*l£«# Loo. *xy>t 

T±;^SIXL.^bIC7K^b^h l JOA 235 U 

^MU.R^>* 100 u^h;u.fift^u> 

275 'J^HU.p-tert-^;U7xy— 6.414kg £ 
*tl**ltta*. 5 »|ffl»«L, 10 flffl 

BM**m\ h'Jx^UT5>£^nL, i ftffla 



[0060] 

W¥L«:^&ttfby7b>^ 800 >jyhJU2nX.T 

26600 ©»ft«7K'J*-?t?*-h»flB*»fco 

»6*ifc»*«*»J*-#*-HirB(N-PC-3) 

LfciZ5 1.39T?fcofc 0 
[0061] 

[HSS0J l~*ifi« 5]lMtt*#»S7K'J*-7t?* 
-HUB* o-ioo aaSPlcatu fltifiSiliftft 

N 1.2 Jfil±<7) PC(N-PC-1. N-PC-2. N-PC-3). 

*MK*-l lcftlffc?J-;u*V*«Ji/P+-9->(S-i 



[0058] 

production rate of polycarbonate is 50 kg/h. 

In this way, Mv of polycarbonate resin which is acquired was 
22500. 

polycarbonate resin which it acquires while it was a molten 
state, it possessed 3-stage vent, it supplied to twin screw 
extruder which possesses acidic compound injection hole in 
the viewer-proximal of vent which is closest to resin supply 
port in continuous added solution (acetone 600 ml. pure 
water 500 ml. butyl p-toluene sulfonate 7g ) of acidic 
compound with flow of 35 g/hr and volatiles removal after 
doing, pelletizing it did. 

When structural viscosity exponential N of branched 
polycarbonate resin (N- PC-2 ) which it acquires, was 
measured with aforementioned evaluation method 1 .28 was. 

[0059] 

1, 1 and 1 -tris (4 -hydroxy phenyl ) -ethane 1.678 kg. 
sodium hydroxide water solution 1220 liter and methylene 
chloride 550 liter, deionized water 450 liter wereinserted 
respectively in [Synthesis of N- PC-3 ] stirrer-equipped 
reactor as BPA 250 Kg. branching agent. 

While agitating reactor contents, 123 kg after blowing 
phosgene,separating aqueous phase and organic phase, upper 
liquid it recovered,furthermore addition. 5 min standing did 
sodium hydroxide 235 liter, deionized water 100 liter, 
methylene chloride 275 liter, p- 1- butylphenol 6.414 kg 
respectively, after that did 10 min agitation, added 
triethylamine, did 1 hour condensation polymerization . 

[0060] 

In aqueous phase and organic phase which contains produced 
polymer static separation doing reaction solution which it 
acquires, upper liquid while recovering,agitating 800 liter 
adding methylene chloride, it discharged, washed with 
thewater, and acid vacuum it removed methylene chloride 
from organic phase which is acquired, Mv acquired branched 
polycarbonate resin of 26600. 

When structural viscosity exponential N of branched 
polycarbonate resin (N- PC-3 ) which it acquires, was 
measured with aforementioned evaluation method 1.39 was. 

[0061] 

organopolysiloxane where structural viscosity exponential N 
PC of 1.2 or more (N- PC- 1. N-PC-2. N- PC-3 ),put out 
[Working Example 1 -Working Example 5 ] straight chain 
aromatic polycarbonate resin in aforementioned Table 1 
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ftl*L S-5). £ $7JU7t-x>$#Jl££s 

*ti*tim-2 iztmLtzm-ST-uML. t^zr 

» 5/'J>y-a«* 270 deg C 
tLfc 3Omm0(D-$l!l1faj^lCj;oTjilt-jI 

270 deg C tLfc»ffifiR»«l=«koT, J£$ 
1.6mm <t 1.2mm OjKlftRfDi ^A^L/!:. 



270 deg C tL.Tj^vVffi&UMft. ffilflS 



fffiiRKejK£. s-2 ic^-fo 

[0062] 

[Jt&fliJ i~tt«fl 3]iU6C>J l KGttaflftl* 
lcfcit^<t(^*i<7)^liST^b-vh<bLs f5Si£tt£ 



[0063] 
[«2] 



2001-1-30 

vis-a-vis 0-100 parts by weight, (S-l or S-5 ), and, measured 
weight it did at ratio whichstates organic metal sulfonate salt, 
respectively in Table 2, 20 min mixed with tumbler . 

Melting * kneading blend which it acquires, with twin screw 
extruder of 30 mm;ph which designate cylinder temperature 
as 270 deg C pelletizing it did. 

It designated pellet which it acquires as starting material, with 
injection molding machine which designates cylinder 
temperature as 270 deg C, burning test piece of thickness 1 .6 
mm andl .2 mm it formed. 

Furthermore, with same injection molding machine, it 
designated cylinder temperature as 270 deg C, plate of Izod 
impact test specimen* flexural test piece s and thickness 3 
mm formed. 

Aforementioned test was done concerning test piece and plate 
which it acquires. 

test result, is shown in Table 2. 

[0062] 

Example which is stated in [Comparative Example 
1 -Comparative Example 3 ] Working Example 1 putting, as 
shown the types and compounded amount of 
organopolysiloxane in Table 2, when in sameexample, 
pelletizing it did besides it modifies, with similar protocol,test 
piece it formed, it did test in same way concerning the test 
piece which is acquired. 

test result, is shown in Table 2. 

[0063] 

[Table 2] 
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[0064] 

Next saw is clearer than Table 1 and Table 2. 

When organopolysiloxane which is combined in aromatic 
polycarbonate resin of (1) substrate resin, the methoxy group 
of substituent 1% it is little when (Working Example 1 s 
Working Example 2 ), alkoxy group 2 -butoxy group, it is2%, 
as for flame-resistant polycarbonate resin composition which 
is acquired, in each case impact strength is highin (Working 
Example 3 ), flame resistance becomes V-0 passing even with 
test piece where thickness differs we are superior, 
Furthermore haze of molded article approximately of PCT 
issuperior low in moisture resistance. 

[0065] 

material which was changed into branched PC — 3 which 
produces (2) branched PC— 1 with phosgene method 
(Working Example 4 ), in each case and flame resistance * 
impact resistance % moisture resistance in each case of 
material (Working Example 5 )only of branched PC-2 which 
is produced with melt method were satisfactory. 

(3) Vis-a-vis this, with material (Comparative Example 1 ) 
which excludes branched PC-1 from the combination 
formulation of Working Example 1, flammability with 1.2 
mm becomes and V— 2 (Dripping cotton ignition )with fully 
cannot say from viewpoint of flame resistance. 

When from Working Example 5 and Comparative Example 
1 , from flammability with thin molded article it isnecessary 
to improve, structural viscosity exponential N combination of 



[0064] 

a-1 fccfctf g-2 <fey % $l<DZttfBf}Z>frT*fo&o 

<d* h*v*# wot'pte^msmmm u mm 

01] 2). 7;Ua+vaA<2-^h+v*-e2%CDii^ 

zomtezurnxx-mmmt v-o £t&<tfcy 

l±fi<BStt!cStiTLN^> 0 



[0065] 

(2)»ll£ttPC-l ^xy>Ji(Cj:orgiigLyc 

pc-3 izmntzttnmmm 4>. 
ic<toTif3tLfr^K«pc-2 (Dftomnnm 



ttPC-1 *»L^fc»»(Jt«« \)Hlts l.2mmt 

omtmtf v-2(aTH»!k)ifty««tta) 

«j&fr&li+#£l*l*;ttfl*o 



mmm 5 tttmi 1 tt^M^m&m&v 

ititett ft & N AM .2 Ja±©£#ifcKy 



Page 23 Paterra Instant MT Machine Translation 



JP2001026704A 



2001-1-30 



[0066] 

1600 i*#t^»*(tt«« 2)1=14* ffi£3£j£l* 

tec L^-r*ia>W*©K»)YTftlt«ttii v-2 

£*y.*i&i::riE»fia> pct m<D^-xw*x° 

-X£<b)£&a-f -SKI*. *jU*iV;K'Jvn* 
+f>tf)#^S£ 1000 JaTlcfSwttfJff 

©/MrvSS 36%. ?x^,/i,g£ 40%^^-Ti) 

PCT Hti<»^-Xli«<SB^ttl*^^Slt^ 
L>*<, PCT ffcO^-XliKC&iJ. 

-So 

Cfl^frb, fiE»p D g(DilfS14(PCT Ifl&tf)^ 

t*<*K-C*« c £*<# fr-S. 

[0067] 

[feiu^m] 

mm** «&tti±f§» n a* 1.2 ja±o»tt« 

***7K'J*-7K*-httHB* 20 M%&±* 

'So 

[0068] 



the aromatic polycarbonate resin of 1 .2 or more is necessary, 
understands . 

[0066] 

When (4) furthermore, molecular weight of 
organopolysiloxane 1600 it is large, as for impact strength it 
is low in (Comparative Example 2 ), as for flame resistance V 
— 2 and decoy,furthermore haze before PCT of molded article 
being large, the transparency is bad test piece of any 
thickness. 

From result, moisture resistance (haze change approximately 
of PCT ) of molded article is improved, molecular weight of 
organopolysiloxane is designated as 1,000 or below, it is 
desirable understands . 

(5) And, as organopolysiloxane, when methoxy group of 
substituent 36%, those which the phenyl group 40% are 
contained are combined, (Comparative Example 3 ), as for 
haze before the PCT of molded article as for transparency 
influence is not received low. haze after PCT becomes high, 
moisture resistance is inferior. 

From result, moisture resistance (haze change approximately 
of PCT ) of molded article is improved, quantityof alkoxy 
group of substituent of organopolysiloxane is made low, it is 
necessary, understands . 

[0067] 

[Effects of the Invention] 

this invention, as above explained in detail, following kind of 
has beneficial effect especially, value in use on industry quite 
is large. 

Because as for flame-resistant polycarbonate resin 
composition which relates to 1 .this invention, structural 
viscosity exponential N designates aromatic polycarbonate 
resin which branched aromatic polycarbonate resin of 1 .2 or 
more 20 weight % or more is included as substrate resin, 
besides it is superior in the impact resistance or other 
mechanical strength, flame resistance which is superior even 
in thin molded article is shown. 

Because as for molded article which is acquired from 
flame-resistant polycarbonate resin composition whichrelates 
to 2.this invention, organopolysiloxane and organic metal 
sulfonate salt, are combined inspecific range, hydrolysis it is 
difficult to do even with when it isplaced under high humidity 
condition, in moisture resistance is superior. 

[0068] 

Because as for flame-resistant polycarbonate resin 
composition which relates to 3. this invention, compatibility of 
the substrate resin and organopolysiloxane is superior, it is 
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superior in impact resistance or other mechanical strength. 

As for flame-resistant polycarbonate resin composition which 
relates to 4.this invention, in flame resistance in thin molded 
article not only it is superior, it is superior even in thermal 
stability* impact resistance. 

When flame-resistant polycarbonate resin composition which 
relates to 5. this invention designates polycarbonate resin 
whichdoes not include halogen as substrate resin, union does 
organic sulfonic acid metal salt whichdoes not include 
halogen, when forming problem of cylinder* mold or other 
corrosiveness of the molding machine which is used is 
improved greatly. 
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